This study aimed to analyze the Brazilian competitiveness in the world market of the main non-timber forest products (NTFPs) exported by Brazil during the subperiods from 2006 to 2010, and from 2011 to 2016. The products were selected based on their relevance in the Brazilian NTFP export. In order to analyze competitiveness, we used the competitiveness matrix, which is given by the performance point of view. In the construction of this matrix, the vertical axis was represented by the Revealed Symmetric Comparative Advantage index while the horizontal axis was represented by the growth rate. The results showed that natural rubber was in the "missed opportunities" quadrant in the first period and in the "retreat" quadrant in the second period analyzed. On the other hand, honey, mate and cashew nut were positioned in the "optimum" sector in both periods, although cashew nut had showed a decrease both in the world growth rate and in the RSCA in the second period studied. In the final analysis, we concluded that Brazil is competitive in exports of honey and mate, it has been losing competitiveness in exports of cashew nuts, and is in decline as regards natural rubber exports.
Introduction
Despite being known as one of the largest agricultural producers in the world, Brazil presents approximately 66.3% of its territory (632 million hectares) occupied by several forms of preserved native vegetation, which, by way of comparison, is equivalent to an area of 48 European countries. Moreover, it presents a variety of biomes with a huge diversity of non-timber forest products (NTFPs), presenting different characteristics and purposes: food, cosmetics, handicrafts, medicines, utilities, among others (FAO, 2015; Miranda, 2018) . Indeed, the extraction and trade of NTFPs in Brazil has a great social, economic and environmental importance as it contributes to preserve the biodiversity of native forests, generates income for producers who depend on these resources, and allows the maintenance of populations in their regions of origin. People living in the forest areas use their traditional knowledge to manage and extract these products without causing significant negative impacts on the forest, which contributes to the conservation of biodiversity and the generation of significant income for their subsistence. Important to realize that is also possibleto produce NTFPs in cultivated systems, and reach both international and domestic markets (Angelsen et al., 2004; Guariguata et al., 2017) .
As an illustration, in 2016 the NTFPs were responsible for a turnover of R$ 1.9 billion, in which 86.5% correspond to extractive activity in native forests, a 4.6% increase compared to 2015. Even though Brazil exports a large number of NTFPs, there is little information available on their competitiveness in the international market. Although trade in NTFPs has been widely promoted as an approach to rural development, recent research indicates that commercialization of NTFPs is often unsuccessful (Marshall et al., 2003; SNIF, 2017) .
Therefore, there is an urgent need to generate new information and tools to support decisions made by a broad range of stakeholders, including not only local communities, but also all actors involved in the commercialization of NTFPs. Notably, information is crucial to guide the products selection, how and where to invest, and the market potential of a certain product in a specific situation. By all means, Brazil has the potential to be one of the largest exporters of NTFPs, therefore, researches aiming to supply information about the behavior of this market and the critical factors to the competitiveness of its exports, provide a broad contribution to soften the barriers to trade development (Marshall et al., 2003; Schirigatti, 2014) .
Despite a few studies on the NTFP market have been conducted in the past, neither of them has analyzed the competitiveness of the products together, in a way that could produce new and relevant information about them. Considering the importance of these products for the economic development of small rural producers, especially in the Amazon, it is indispensable that new market information on these products be brought to light.
For these reasons, the objective of this study was to analyze the Brazilian competitiveness in the world market of four main non-timber forest products exported by Brazil in the period from 2006 to 2016.
Methods

Data Collection and Processing
Data for this study were collected from two sources: 
Deflating Prices
The methodology proposed by Mendes and Padilha Junior (2007) 
Where, RP i = Real Price; NP i = Nominal Price; CPI 2016 = Consumer Index Price for the base year; CPI i = Consumer Index Price for each period.
Growth Rate
To calculate the growth rate, we used the linear trend model proposed by Gujarati (2011) (Equation 2 ).
Where, Y t = value or quantity over time t; Y 0 = initial value or quantity; r = compound or geometric growth rate; t = period.
The natural logarithm of Equation 1 is applied:
Where, ln = natural logarithm; t = time (years).
To obtain the instantaneous growth rate at time t, we used the log-linear model, in which only the regression is in logarithmic form (Equation 4) (Gujarati, 2011) .
Where, LnV = natural logarithm of exported value; β1 = intercept; β2t = slope coefficient at time t; μt = error component.
The coefficient of trend variable in the growth model, indicated in Equation, 3 gives the instantaneous growth rate.
In order to obtain the composite growth rate, it is necessary to calculate the exponential coefficient β1 ( Equation 5) (Gujarati, 2011) .
Where, r = growth rate; Exp β1 = exponential of β1.
Revealed Comparative Advantage Index
Inspired by David Ricardo's comparative advantage law formulated in 1817, Balassa (1965) proposed an indicator to analyze revealed comparative advantage (RCAI). According to the author, international trade would jas.ccsenet.
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Important to realize that Brazil was already considered the main producer and exporter of natural rubber in the world in the late nineteenth and early twentieth centuries, however, it became an importer of this raw material from the early fifties (Nogueira et al., 2015) .
In fact, Brazilian imports grew between 2006 and 2016, and Thailand was its largest supplier. Notably, Southeast Asia owns 90% of the world rubber production with the main producers being Malaysia, Thailand and Indonesia.
Motivated by the production costs higher than the prices of rubber from Asian countries, the Brazilian government created the "Rubber Law" in August 1997, which grants economic subsidies to rubber producers as a way of stimulating the Brazilian producer (Samonek, 2006) . Unfortunately, it was not succeed due to the poor competitiveness of Brazilian natural rubber: besides its high cost of production, the lack of qualification and the rural exodus hampered the activity in the country (CIFlorestas, 2016).
These results corroborate the ideas of Nogueira et al. (2015), who observed that Brazil has an incomparably larger and adequate area for planting rubber trees compared to other world producing countries, but the production deficit results from the inexistence of public policies that actually support and protect national production, and investments applied in research and development.
These opinions, however, are subject to review. Since rural entrepreneurs can opt for the product that maximizes the objectives intended by them, including in partnerships with the industrial sectors, as it happens with other agroforestry products, then the existence of public policies to develop this sector is not necessarily a condition to its success.
Turning now to the cashew nuts, it was positioned in the "optimum sector" quadrant in the two sub periods analyzed (Figure 2) , although it showed a decrease both in the world growth rate (-53.16%) and in the RSCA (-33.75%) ( Table 2) .
However, the decline in exports of cashew nuts is mostly explained by the lower productivity of the sector, caused in part by the shortage of water in recent years and by phytosanitary problems. All these facts turned a traditionally exporter sector in a substantial importer (Bulhões, 2016; CONAB, 2017; Figueiredo Filho, 2008) .
Another key point in the cashew nuts exports decline was the US financial crisis in 2008. Notably, there was a shift in the destination of Brazilian exports, which were mainly directed to the US and since 2008 have turned to China (UN Comtrade, 2016).
Additionally, the crisis in the US market explains the fall in the growth rate of this product in the second sub period analyzed, since the United States is the world's largest consumer of this product, responsible for 34% of world imports (UN Comtrade, 2018) .
Comparison of these findings with those of Marques et al. (2017) confirms that between 2007 and 2009, the destination market negatively influenced the performance of Brazilian exports of cashew nuts. During this period, although initiatives have been taken to modernize this export segment, uncertainty and instability in the external market inhibited investment and the ability to expand competitiveness.
Therefore, it is evident that the Brazilian cashew nut exporting segment requires reorganization in its destination markets, associate with investments in research and development to improve its competitiveness in the international market (Marques et al., 2017) .
On the other hand, the Mate occupied the "optimum sector" in the two sub periods analyzed, characterized by a positive RSCA and world market growth, despite a fall in the growth rate of 14.68% between sub periods ( Figure  1 and Table 2 ).
It must be highlighted that Brazil is the world's largest exporter of mate, totaling US $ 83 million exported in 2016, even though the country competes directly with mate exported by Argentina, with these two countries holding 90% of mate traded in the world (UN Comtrade, 2016).
Finally, honey was also positioned in the "optimum sector" in the two analyzed sub periods, presenting a positive RSCA ( Table 2 ), indicating that Brazil is competitive in exports of natural honey. The world market dynamics, although positive, showed a decrease of -63.82% between the sub periods (2006-2010 and 2011-2016) .
honey exported by Brazil (MDIC, 2018) . As an illustration, the largest exporters of honey in the period between 2010 and 2016 were China, New Zealand, and Argentina (ABEMel, 2018).
Indeed, Brazil became one of the largest exporters in the world in a short time because of its social, economic, and environmental characteristics, which enabled the development of beekeeping production (De Paula et al., 2016) . However, Brazil has the potential to become one of the world leaders in the production of natural honey, given the quality its product and the country's production potential in terms of flora, climate and apicultural techniques (Freitas et al., 2004; Andrade, 2005) .
Important to realize that this segment is developing organizational efforts and technical improvements in partnership with several public and private entities, conducting research to understand the properties of domestic honey. In essence, all these efforts aim to improve management techniques, strengthening the production chain as a whole and promoting the domestic and international commercialization of products derived from bees (ABEMel, 2018) .
In the final analysis, the NWFPs represent a broad market segment with remarkable opportunities of growth, thanks to its versatility, variety of uses and differentiation of other commodities. However, they still lack research that solves their major obstacles to production, marketing, and value adding.
Concluding Remarks

In light of what has been presented, it is possible to conclude that Brazil is competitive in exports of honey and mate;  On the other hand, Brazilian cashew nuts have been losing competitiveness in the world market.
In addition, natural rubber exports had the worst performance, ranking in the "missed opportunities" quadrant in the first subperiod and in the "retreat" sector in the second subperiod;  It is necessary to invest in new technologies of processing and market strategies, especially for cashew nuts and natural rubber, so that these products become more competitive in the international market.
